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THE   TIMES   H1STOEY   OF   THE   WAR.
destroyer steaming at 32 knots approaches a submarine at 54 ft. per second, and should the submarine be travelling on the surface, with her masts and other gear in position for surface navigation, the time taken to dive cannot be short of a minute, even presuming that no attempt is made to lower the mast and make everything on deck secure. It is therefore obvious that the submarine is at a great disadvantage.
As regards comparison with light cruisers, the case is nearly as pronounced as with torpedo-boat destroyers, and the success of the Birmingham in sinking U15 on August 8 was due to the difference in speed. As regards the range of the torpedo, the war has shown that the gun, by reason of the efficiency of control and aiming, is capable of accurate hitting at a much greater range, so that the submarine, even when present, has had little chance of being effective in fleet actions. The velocity of the present-day torpedo enables it to roach an object at 6,500 yards in about four minutes, but a projectile from a 12-in. 50-calibro gun can travel that distance in nine seconds. Tn an open fight it-
would be possible to aim and fire a 12-in. gun at a submarine after her torpedo had been discharged and before it reached its billet. Vice-Admiral Beatty, in his dispatch on the fight in the Bight of Heligoland, stated :
I did not lose sight of the risks of submarines and u possible sortie in force from the enemy's base, especially in view of the mist to the south-east. Our high speed, however, made submarine attack difficult, and the smoothness of the sea made their detection comparatively easy. I considered that we were powerful enough to deal with any sortie except by battle squadron, which was unlikely to come out in time, p ovided our stroke was sufficiently rapid.
In this connexion the photograph which we reproduce on page 101, showing the wake of a torpedo, due to the exhaust of air after it has operated the propeller, indicates that under certain conditions the presence of a submarine and the advance of a torpedo can be detected. In the actual fight in the Bight of Heligoland a German submarine attacked the Queen Mary, but this mighty cruiser managed by rapid steering to elude the torpedo.
The question whether a submarine can be built to achieve a high speed involves the form of hull and tho type of machinery. Dealing first with the former, the subject of tho titles u submarine '* and " submersible" at once comes to the fore. There is a wiclo difference of practice in connexion with tho usage of tho two terms. " Submarine " was at one time* applied to vessels which were fitted exclusively with (electric motors for propelling the vessel, and an the principal work was to bo done under tho water, the vessel was so designed as to possess a small reserve of buoyancy. As a rule H!Io was designed for running under the water, and her form was
A  REPAIR   SHIP  FOR  SUBMARINES.
This vessel, which is used for carrying submarines across the seas, can also be used as a floating dock for repairs.